This paper first examines the rapid growth and changing composition of manufactured exports in Indonesia and Thailand, highlighting the rapid growth of office and computer machinery and electric machinery, somewhat slower growth of non-electric and transportation machinery, as well as the low growth of previously large exports of textiles apparel. Second, the important contributions of foreign multinational enterprises (MNEs) to export growth in the machinery industries, particularly in electric, office, and computing machinery, are documented. Third, the paper describes trade policies in all these industries in some detail, emphasizing how low protection was a key facilitator of rapid export growth in the MNEs that dominated the electric, office, and computing machinery industry, while high protection reduced incentives to export among MNEs in the transportation machinery industry.
The surge in exports of manufactured goods in Indonesia and Thailand that occurred in the late1980s until the mid-1990s coincided with a sharp increase in foreign direct investment (FDI) in both countries. Several previous studies have indicated that multinational enterprises (MNEs) were the source of a large portion of in the surge of manufactured exports and also made important contributions to changes in export composition.
2 Trade policies both within these two countries and in countries to which they export also played an important role in the growth of manufactured exports and the change in composition of manufactured exports. Despite a slowdown in export growth that began in 1996 and continued into 1998 with the Asian financial crisis, neither country reversed its export-oriented trade liberalizing reforms. After the crisis, many MNEs expanded their operations in Indonesia despite large withdrawals of net FDI (Takii and Ramstetter 2004) and there was a boom of new FDI in Thailand in 1997 (International Monetary Fund 2005 .
In this paper we explore the changes in exports and revealed comparative advantage in (Table 1) . Exports of manufactured goods were a key driver of export expansion, growing extremely rapidly between 1985-87 and 1997, 4 .5-fold in Indonesia and 7.5 times in Thailand. As a result, the share of manufactures in total exports rose from 27 to 43 percent in Indonesia and from 50 to 71 percent in Thailand. After the crisis the exports of manufactures continued to increase rapidly through 2000, when shares of manufactures peaked 58 percent in Indonesia and 76 percent of total exports in Thailand. Between 2000 and 2002, the value of manufactured exports declined more in Indonesia (10 percent) than in Thailand (3 percent) but the share of manufactures fell more in Thailand (to 71 percent) than in Indonesia (to 56 percent).
Textiles and apparel manufactures have been important exports in both countries but their shares of manufactured exports declined prior to the global liberalization that began in 1995 with the implementation of the ten-year Agreement on Textiles and Clothing (ATC). 3 The combined share of these products in manufactured exports was one-third or more in both countries in 1985-88 but fell to 23 percent in Indonesia and 14 percent in Thailand by 1997 (Table 1) . After the crisis this share continued to decline in Thailand (to 11 percent in [2000] [2001] [2002] but did not change much in Indonesia.
3 The ATC features a four-stage process of quota liberalization (growth) and integration (elimination of quotas) over a ten-year period but much of the liberalization was "back-loaded" to latter stages (James, Ray and Minor 2003) .
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Apparel exports were much bigger than textiles exports in both Thailand and Indonesia through 1989-92 and in Thailand thereafter, but textile exports grew rapidly in Indonesia and were of similar magnitude from 1997. Indices of revealed comparative advantage (RCA) were always well above unity for apparel in both countries (a minimum of 1.6) and for textiles in Indonesia from 1989-92 (a minimum of 1.4). This suggests that both countries were very competitive in world export markets for these products. However, the RCA index for Thai textiles declined to only 1.1-1.2 in [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] and below 1 in 2002, most likely reflecting a long-term trend toward reduced competitiveness in this Thai industry.
In contrast to textiles and apparel, exports of office and computing machinery and other electric machinery grew extremely rapidly in both countries during this period. Combined, these two closely related categories accounted for only 3.7 percent of Indonesia's manufactured exports in 1989-92 but this share then trebled to 12 percent during 1993-96 and doubled again to 23-25 percent in 2000-02 (Table 1) . Corresponding shares were initially much larger in Thailand, but they also increased very rapidly, from 20 percent in 1985-88 to 37 percent in 1993-96 and then to between 42 and 45 percent in 1997-2002 .
Exports of office and computing machinery were initially very small, less than 1 percent of manufactured exports in Indonesia through 1989-92 and 3.6 percent in Thailand in 1985-88 (Table   1 ). However, these shares grew rapidly to peaks of 8.3 percent in Indonesia in 2000 and 20 percent in Thailand in 1998. Subsequent shares were somewhat lower than these peaks but remained higher than in previous years. RCA indices for office and computing machinery also increased rapidly, 5 recording peaks in 2000 for Indonesia and 1998 for Thailand. These indices were always well below unity in Indonesia but they exceeded 1.7 in Thailand from 1989-92, reflecting Thailand's strong competitive edge in the labor-intensive assembly of many products in this category.
Other electrical machinery consists primarily of radios, televisions, recording equipment, telecommunications apparatus, and a large number of parts used in electric machinery and other industries. This category was also relatively small in Indonesia as late as 1989-92 when it accounted for 3.3 percent of manufactured exports, but its share rose rapidly to 10-12 percent in 1993-99, and then 17-18 percent in 2000-02 (Table 1) . Corresponding RCA indices also increased rapidly and steadily in this category, but again remained below unity. Thus, although Indonesia's exports of office and computing machinery and other electric machinery have grown extremely rapidly,
Indonesia has yet to develop a relatively large competitive edge in world export markets for these products. On the other hand, in Thailand other electrical machinery already accounted for 17 percent of manufactured exports and had an RCA index that slightly exceeded unity in 1985-88. The share of manufactured exports subsequently increased to 26 percent in 1999 and 2001-02, with a peak of 28 percent in 2000. Corresponding RCA indices were also well above unity from 1989-92, but did not reach the high levels seen in office and computing machinery.
Unlike the four categories examined above, non-electric machinery and transportation machinery are two categories in which both Indonesia and Thai RCA indices remained far below unity throughout the period studied. Exports of both these categories were very small in Indonesia.
Non-electric machinery never accounted for more than 3.3 percent of manufactured exports (in 6 2002) while the share of transportation machinery peaked at 3.2 percent (in 1998, Table 1 ). However, the share of non-electric machinery increased rather steadily while the share of transportation machinery fluctuated rather erratically after 1993-96 and RCA indices were extremely small (a maximum of 0.2) in both categories. In Thailand, exports of non-electric machinery were larger and increased to over 7. In Japan, Indonesia's largest market shares were in textiles. These shares increased rapidly to a peak of 6.9 percent in 1999 and remained 5.8 percent or larger thereafter. Market shares also exceeded 2 percent in non-electric machinery in 2000 and other electric machinery in 2000-2002.
Meanwhile, market shares grew extremely rapidly in these two categories as well as in office and computing machinery. In the U.S. market, Indonesia's shares were largest in apparel (2.6-4.5 percent) but these shares show no strong trend while increases in market shares were extremely rapid in office and computing machinery and other electric machinery. Thai shares of the U.S. market were also largest in apparel but displayed no strong trend after 1997 when this share peaked at 3.9 percent. Although the initial increase was more rapid, trends after 1989-92 were similar in other electrical machinery with shares fluctuating in the 2.0-2.4 percent range. On the other hand, market shares grew more steadily in office and computing machinery to a peak of 3.3 percent in 1998 before fluctuating in the 2.4-3.1 percent range thereafter. In Japan, the highest shares and most rapid growth was in other electrical machinery, where shares rose to 5.7 percent in 2002. Shares also grew rapidly through 1993-96 to reach 4.8 percent in non-electric machinery and 4.3 percent in office and computing machinery, but subsequently declined some. In short, for both Indonesia and Thailand, the strongest gains in market share were in non-electric machinery, office and computing machinery, and other electric machinery, while market shares remained substantial in textiles and/or apparel.
Foreign Multinationals and Export Dynamism in Indonesian and Thai Manufacturing
The patterns observed in the previous section are closely related to the activities of MNEs in Gross output by these MNEs amounted to a little over one-fifth of the gross output of all manufacturing MNEs and over 90 percent of the gross output of electric, office, and computing 8 Compilations by Ramstetter (2002b Ramstetter ( , 2003 include 32 plants in office and computing machinery with output of US$4.0 billion, or about 56 percent of the office and computing machinery exports reported for this year (Statistics Canada 2004) .
18 of these plants (all MNEs) had export propensities of 100 percent and another 9 had export propensities of 50-99 percent, suggesting that a very large portion of this output was exported. 9 The Thai data are also taken from samples of plants with 20 or more employees compiled by Ramstetter (2003 In Indonesia, foreign MNEs also employed more than 100,000 workers each in textiles in 1999-2000 and in apparel in 1999-2001 but MNE shares of total Indonesian employment were much lower than in electric machinery, only 16-17 percent in textiles and 25-26 percent in apparel during these periods. Corresponding shares of value added were larger, however, at 28-39 percent (Table 2 ).
In Thailand, MNE employment in both textiles and apparel combined was 110,050 or 27 percent of the industry total in 1996 (Table 3) . Here again the share of production, measured as gross output in the Thai case, was much larger at 54 percent. Thus, MNEs made significant contributions to both employment and production in the major export industries examined in this paper, textiles, apparel, 11 and electric, office, and computing machinery.
MNE activity was not restricted to exporting industries, however, as illustrated by the large and rapidly growing MNE presence in the transportation machinery industry. For example, in Indonesia, MNE shares grew rapidly to exceed one-third of industry employment and almost three-fourths of industry value added by 2001 ( Table 2 ). In Thailand, foreign MNEs accounted for even larger shares, 39 percent of industry employment and 87 percent of industry gross output in 1996 (Table 3) . Trends in foreign MNE shares of large firms, which dominate this industry, suggest that foreign shares remained high after the crisis. On the other hand, the U.S. dollar value of production declined sharply in both countries and by 1998 the value added of foreign MNEs in Indonesia and sales by large foreign MNEs in Thailand were both under 30 percent of their pre-crisis levels. Partially as a result of takeovers by foreign MNEs, production recovered strongly after 1999, when it exceeded pre-crisis levels in Indonesia. In Thailand, there was also a strong recovery, but sales of large foreign MNEs in this sample remained below pre-crisis levels in 2000.
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MNEs also accounted for relatively large shares of the non-electric machinery industry in both countries. Here again MNE shares were still relatively low in Indonesia through the early 1990s, but they increased rapidly to reach about one-third or more of employment and one-half or more of value added by 1998-2001 (Table 2 ). In Thailand, corresponding MNE shares were again quite a bit 12 Alternative estimates in Umemoto and Ramstetter (2004) suggest that sales of 22 major automobile, motorcycle, and parts producers amounted to US$6.0 billion in 1997, which is 32 percent larger than the estimate for transportation machinery in Table 3 , and US$7.2 billion in 2001, which is only slightly larger than the corresponding estimate for 2000 in Table 3 . If one accepts that there was a large decline in 1997, which seems highly likely, the two compilations are consistent in suggesting that revenues of foreign MNEs remained lower in 2000-2001 than before the crisis.
larger as early as 1996, 55 percent of employment and 76 percent of output. However, the scale of MNE output in this industry was smaller than in the other machinery industries in Thailand and both MNE employment and valued added in this industry was relatively small in Indonesia, reflecting the limited scope of this industry in these countries.
The observation of relatively high MNE shares in the three machinery industry categories reflects the fact that MNEs tend to account for relatively large shares of economic activity in industries where costs related to firm-specific, often intangible assets related to production technology (e.g., research and development) and marketing tend to be relatively high because the costs of sharing such assets among affiliates in various locations are generally quite low. This explains why MNEs tend to be important in chemicals and the machinery industries, and particularly high in electric, office, and computing machinery, but less important in industries with large plant-level scale economies such as steel or in industries where technologies are more standardized such as textiles and apparel. 13 Patterns of MNE activity have been generally consistent with these observations for several decades in Thailand (Plummer and Ramstetter 1991; Ramstetter 2003) but less consistent in Indonesia until the late 1990s when rapid growth of MNEs in electric machinery and transportation machinery made the pattern of MNE activity in Indonesia more similar to the patterns observed elsewhere (Takii and Ramstetter 2004) . Similar patterns are also observed in home country data on Japanese and U.S. MNEs in Indonesia and Thailand (Appendix Table 3 )
Another important point is that foreign MNE shares of economic activity vary greatly 13 Markusen (1991) provides a theoretical explanation of this point.
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depending on the activity being measured. For example, the data in Tables 2 and 3 suggest that MNEs tended to account for larger shares of production (value added or output) than employment.
14 In other words, MNEs have generally had relatively high labor productivity in both Indonesia and
Thailand. These and other differences in technology are often statistically significant in Indonesia after accounting for other relevant determinants of labor productivity such as industry affiliation, size, vintage, and factor intensity (Takii 2004; Takii and Ramstetter 2004) , but often insignificant in Thailand (Ramstetter 2002a . The literature also suggests a positive correlation between productivity measures and foreign ownership shares (e.g, Moran 2001 ) but existing evidence suggests that this correlation is not very strong in Indonesia and Thailand.
More importantly, MNEs generally account for even larger shares of exports than of production. Correspondingly, export propensities (ratios of exports to output or sales) have generally been much higher in MNEs than in local firms or plants in both Indonesia and Thailand (Table 4) .
Existing evidence also suggests that export propensities are strongly correlated with foreign ownership shares. There is also substantial evidence that these differences remain statistically significant after accounting for other factors thought to affect export propensities such as industry affiliation, size, vintage, and factor intensity (Ramstetter 1998 (Ramstetter , 1999a (Ramstetter , 1999b (Ramstetter , 2002b ) with much 14 greater frequency than differences in labor productivity or other productivity measures.
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In Indonesian manufacturing plants in 1990-2000, mean export-output ratios averaged 9 percent for local plants, 27 percent in minority-foreign plants (10-49 percent foreign ownership), 28 percent in majority-foreign plants (50-89 percent ownership shares), and 51 percent in heavily-foreign plants (foreign ownership shares of 90 percent or more, Table 4 ). 16 These export propensities tended to be lower than the manufacturing average in transportation machinery, roughly equivalent in textiles, but higher in electric machinery and apparel. Export propensities were by far the lowest in local plants in all industries. They were also by far the highest in heavily-foreign plants in all industries except apparel.
There was a similar pattern in Thai manufacturing plants covered in the census for 1996.
Almost three-fourths of local plants (72 percent) had no exports, but this share was much lower in foreign plants and declined as foreign ownership shares rose, from 31 percent in minority-foreign plants (1-49 percent foreign ownership) to 13 percent in majority-foreign plants (50-99 percent foreign ownership) and 8 percent in wholly-foreign plants (Table 4) . Conversely, the percentage of plants with export propensities of 50 percent or more was the highest for wholly-foreign plants (81 percent), followed by majority-foreign plants (70 percent), minority-foreign plants (40 percent), and then local plants (15 percent). In the Thai case, the apparel industry is exceptional with zero export propensities being relatively rare and high export propensities being relatively common for all ownership groups. Zero export propensities tended to be more common than the manufacturing average for local plants in most other industries (textiles was an exception) and high export propensities were less common in all other industries. The exact reverse was true in all five industries for heavily-foreign plants and in textiles, apparel, and electric, computing, and precision machinery for majority-foreign plants. Thus, although export propensities were strongly correlated with foreign ownership shares in most industries, the ranking of industries by export propensity differed among ownership groups.
Policy Regimes and Their Impacts
In both Thailand and Indonesia trade policy regimes have undergone very significant change away from import substitution and towards export promotion in manufacturing. Thailand began to reduce manufacturing protection in the early 1970s and Indonesia followed suit in the latter half of the 1980s. Quantitative restrictions on imports were relaxed and tariffs replaced quantitative restrictions. Gradually, tariffs were reduced over the course of time, largely on a unilateral basis by both countries so that nominal protection in manufacturing fell from 37 percent in Thailand in 1990
to 18 percent in 1997 and from about 20 percent in Indonesia in 1992 to just 10 percent in 1998 and further to 8 percent in 2002 (Table 5 ; Iqbal and Rashid 2002) . During and after the crisis, protectionist sentiments arose in both countries. Interests purporting to represent farmers, in particular, were vocal in Indonesia and sought successfully to impose specific tariffs on rice and sugar and to restrict imports through licensing schemes. 17 Manufacturing interests in textiles and electronics in Indonesia also complained about rampant smuggling but recognized that high tariffs and taxes such as the luxury tax on certain electronic items were encouraging tax evasion and
smuggling. An increase in nationalist and protectionist rhetoric also accompanied the rise of Prime
Minister Thaksin to power in Thailand in 2001. However, in both countries, it was widely recognized that attempts to protect the domestic market for manufactures by raising border barriers were likely to be counterproductive.
Correspondingly, average MFN tariffs continued to fall following the crisis in both countries.
For manufactures, the average Indonesian tariff was reduced from 10 percent in 1998 to 7.5 percent in 2002 (Table 5) reducing almost all tariffs to 0-5 percent for products originating within the ASEAN region. 18 Tariffs on products in the major export industries covered in this study have also been reduced considerably over the period in consideration (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) . However, in some of the machinery sectors, particularly transport machinery, tariffs remain high for some key products (up to 80 percent).
In textiles and clothing as a whole, Indonesia has cut average MFN tariffs from 13.2 percent 17 In addition, a ban was placed on rice imports during the months around the rice harvest. 18 The CEPT is a reciprocal arrangement, so ASEAN members must implement their own tariff reductions to enjoy those of other members. Vietnam, Laos, Cambodia and Myanmar are doing so more slowly than the six other members (Brunei, Indonesia, Malaysia, Philippines, Singapore and Thailand).
in 1998 to 9.7 percent in 2002 (Table 5) . However, at a disaggregated level, tariff escalation is evident. That is tariffs on lightly processed textiles in 2002 were 5.5 percent but were more than double that on fully processed textile items (11.4 percent) and are 13. privileges, including most MNEs, may import components and materials used in products to be exported duty-free. These duty-free imports are particularly important in electric, office, and computing machinery where a large portion of output is exported, but less important in non-electric machinery. It is also important to note that effective rates of protection in Thailand also tended to be below the average for most electric machinery categories in Thailand (Appendix Table 4 ).
As late as 1998 (Indonesia) or 1999 (Thailand) transport machinery remained one of the most protected sectors in both countries, with average tariffs of 33 percent in Indonesia and 25 percent in Thailand (Table 5 ). Subsequently, Indonesia was forced to abandon its "national car" Tables 5-6 ). In Thailand, nominal tariffs actually increased some after 1999 to 26 percent in 2003 and there were also tariff peaks of 80 percent. High levels of protection have encouraged transportation machinery firms to concentrate on exploiting protected local markets. This is a major reason exports are low in Indonesia's transportation machinery industry and that Thai exports remained low in the early-to mid-1990s even after decades of government promotion. The inability to realize scale economies has also contributed to inefficient production in both countries (Aswicahyono, Basri and Hill 2000; Ito 2004a Ito , 2004b making it difficult for firms in this industry to export on world markets.
The recent boom in transportation machinery exports suggests that the Thai industry may finally be breaking into export markets but one must be careful not to misinterpret this trend. First, exporting is still not very common in this Thai industry. In 2001, only 9 large MNEs in motor vehicles accounted for almost all of the exports of transportation machinery reported in Table 1, US$2.7 billion worth of autos, trucks, motorcycles, and related parts, or 45 percent of the total sales of these 9 firms. 20 On the other hand, among another 41 firms in the industry, exports amounted to only 3 percent of their combined sales, US$3.0 billion. Second and more importantly, the high level of protection afforded firms in this industry, combined with the substantial incentives granted by the BOI which are especially large for exporting firms, suggest that Thai consumers and taxpayers have had to provide a few large MNEs with large implicit and explicit subsidies in order generate exports 20 Firm exports and sales are calculated from Umemoto and Ramstetter (2004) and Appendix Table 6 . 21 in this industry. It thus remains to be seen if recent increases in exports can be maintained or whether export growth will eventually stagnate.
The experience in the electric machinery industry (including office and computing machinery) provides a marked contrast to the transportation machinery case. In this industry, low protection levels were a key element of the industrial development in both Indonesia and Thailand as
MNEs sourced large portions of inputs from abroad and then exported large portions of the goods produced. Low transportation costs for many products are another important reason that firms in this industry import and export a lot. In short, not only do MNEs dominate in electric machinery and diversify production geographically more than in other industries, they also have an unusually large dependence on international trade. These two characteristics often lead electric MNEs to lobby strongly in favor of low protection in the industry and the lack of a substantial local lobby in the other direction made it easy for Indonesian and Thai policy makers to pursue relatively liberal trade policies in this industry. It is also important to recognize that the production technology used by MNEs in this industry was generally much more labor intensive than that used by transportation machinery MNEs. Since labor is relatively cheap in Indonesia and Thailand this made it much easier for electric machinery MNEs to develop a comparative advantage and is a major reason for the high RCA indices in these industries observed in Thailand. In short, both the incentive and the capacity to produce for export were relatively large in electric machinery and MNEs responded to these factors.
Success in exporting and MNE strategies once a decision to invest has been taken must also take into account trade policies not only in host countries but in the broader international and regional in transportation machinery compared with electric machinery.
Conclusions
MNEs have played a significant role in structural changes observed in the manufacturing exports of both Thailand and Indonesia. This study has documented the shift in the pattern of manufacturing trade from emphasis on light industries towards electrical and non-electrical machinery and has provided evidence that MNEs have been significant players in bringing this about.
Trade policy in both countries has generally become more outward-oriented and even the Asian financial crisis did not reverse this tendency. This suggests that MNEs will continue to play a significant role in the development of manufacturing and exports in these important Southeast Asian economies. In future, trade preferences arising from regional and bilateral trade agreements may influence MNE investment decisions and alter trade patterns in manufacturing. Tables 2a-2e , 3a-3e in Takii and Ramstetter (2004) ; Asian Development Bank (various years); Indonesia, BPS (various years). Tambunlertchai (2002 ), World Trade Organization (2003a , 2003b .
Appendix Table 1 : Trade with Japan (period averages, annual totals) Country, commodity group 1985 Country, commodity group -88 1989 Country, commodity group -92 1993 Country, commodity group -96 1997 Country, commodity group 1998 Country, commodity group 1999 Country, commodity group 2000 Country, commodity group 2001 Country, commodity group 2002 EXPORTS TO JAPAN (US$ millions) Indonesia 8, 420 11, 365 12, 666 13, 998 10, 460 11, 966 15, 985 14, 751 13, 825 Manufactures 822 2, 201 3, 970 4, 485 3, 187 4, 436 5, 656 5, 311 1984-a 1985-a 1990-b 1990-c 1995-b 1997-c 1984-a 1985-a 1990-b 1990-c1 1990-c2 1995-b 1997-c1 1997-c2 Manufacturing 2003a, 2003b) 
